Conformational changes specific for pseudophosphorylation at serine 262 selectively impair binding of tau to microtubules.
Aggregation of the microtubule-associated protein tau into neurofibrillary tangles is the pathological hallmark of a variety of dementias. For reasons not yet known, tau becomes excessively phosphorylated in Alzheimer's brains and as a result no longer binds properly to microtubules. Here we studied the impact of phosphorylation on the conformational and binding properties of the repeat region of tau (K18) that is necessary for microtubule assembly and forms the core of paired helical filaments. To mimic phosphorylation, we introduced four mutations of serine to glutamate residues at positions 262, 293, 324, and 356. NMR spectroscopy demonstrates that pseudophosphorylation at these sites modifies the structural properties in repeats 1 and 2, in particular for Gln265-Lys267. Gln265-Lys267 are in close proximity to Ser262, the phosphorylation site that most strongly attenuates binding to microtubules. In contrast, the pseudophosphorylation mimic of tau efficiently interacts with the polyanion heparin. Thus, phosphorylation of the repeat region of natively unfolded tau induces specific conformational changes that have a strong impact on its biological function and involvement in disease.